Willows could be good objects for water cleaning and landscape rehabilitation. Their reaction on auxin and phenolic quality could be used as chemo-taxonomic factors. In comparison with morphological properties they could be applied for willow species identification. The quality of phenolics may help to identify different plant species.
Introduction
Willows could be good objects for water cleaning and landscape rehabilitation (Kefeli, 2007) . Their reaction on auxin and phenolic quality could be used as chemo-taxonomic factors. In comparison with morphological properties they could be applied for willow species identification (Kefeli and Kalevitch, 2003) .
Phenolics are the secondary products of photosynthesis which participate in xylemogenesis (lignin formation) or are deposited in the form of glycosides in the vacuoles. They are easily observed on paper chromatograms in UV-B light. There are many functions of phenolics in plants: they participate in respiration as substrates for oxidations, some of them modify auxin activity in the plants, and some are substrates of the root allelopath-secretions from the roots (inhibiting and sanitary properties). The quality of phenolics may help to identify different plant species, as it was shown by Harborne (1964) .
Materials and methods
Willow cuttings were rooted in water or in indole-acetic acid, 150 mg/l. The type of rooting might be a factor of chemotaxonomy.
Leaves of different species of willow growing on fabricated soil (Kefeli, 2007; Kefeli and Dunn, 2007) were extracted by water in a ratio of 1:5. Water extract was applied to Whatmann 1 paper chromatography using 5% acetic acid as a solvent, ascending way. Chromatograms were dried, treated by saturated soda solution and investigated in UV-B light.
Results
Some physiological and biochemical properties of willows were used for willow species determination. The most pronounced physiological process is rooting and the effect of auxins on rooting.
The data show that different willow species have different properties of rooting in the fall and different reactions on auxin. These parameters could be used as a chemo-taxonomic factor.
The other factor of chemotaxonomy is phenolics which were observed on the chromatograms as different fluorescent spots. Flavonoids and their glucosides were identified using Rf, color reactions, and change of color by soda reagent. The same parameters were used for the identification of coumarins and phenolic acids (Kefeli and Kalevitch, 2003) .
Two types of flavonoids were observed for willows. One with low Rf and the second with higher Rf. They are easily separated from the other. Silky and pussy willows contain only one flavonoid with low Rf. Silky willow also has a low Rf for coumarin. Caffeic acid was present in all willow species and therefore could not be used for willow taxonomy.
Chemotaxonomy of willow species could be recommended for an investigation of flavonoids and coumarins. Phenolic acids are not specific for the process of identification. Chemo-taxonomy might be a supplemental tool for identification of willow species. It might also be very important for the investigation of the cross-pollinated forms. 
Discussion and conclusion
The reaction of cuttings of willow species on auxin could be a factor for chemotaxonomy. The pattern of phenolic substances in willow leaves was also different for the six investigated willow species (Kefeli and Kalevitch, 2003) . Among the phenolics are flavonoids of the salipurposide and luteolin family, chlorogenic acid, and oxi-coumarins. Leaves of the six willow species were investigated on the qualitative characteristics of observed phenolics in the six willow species. Water extracts of the leaves were subjected to ascending paper chromatography (solvent-5% acetic acid). Willow flavonoids (Rf 0.1-0.4) were identified by Rf, UV-B's, soda reagent, and soda+ UV-B.
Both silky and pussy willow had one flavonoid and weeping willow had two flavonoids. Autumn, purple and white willows had 3-4 flavonoids (luteolin, salipurposide, isosalipurposide). All flavonoids are in glucoside forms. A flavonoid complex was isolated for each willow from Whatmann 3M paper and rechromatographed in 70% isopropanol for further identification. Water soluble extracts from the leaves were applied to silky willow cuttings before rooting. Extracts from leaves of purple and white willow (deep dormancy) inhibited the rooting process. Willow flavonoids could be used as tests for willow chemotaxonomy (Harborne, 1964) . Kefeli et al. 
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